Alpha-hydroxylation and mutagenicity of unsymmetrical N-nitrosodialkylamines with a butyl group.
In order to compare the extents of metabolic alpha-hydroxylation of the two alkyl groups in unsymmetrical N-nitrosodialkylamines, N-nitroso-N-alkylbutylamines (alkyl = methyl, ethyl, propyl, butyl, and amyl) were incubated with liver microsomes prepared from phenobarbital- or polychlorinated biphenyl (PCB)-treated and untreated rats, and aldehydes produced by the alpha-hydroxylation were determined quantitatively. Although an increased production of aldehydes was observed with the induced microsomes compared with the non-induced microsomes, no marked differences were noted between the two alkyl groups of these unsymmetric nitrosodialkylamines in regard to the extent of alpha-hydroxylation with the exception of N-nitroso-N-methylbutylamine (NMBA). The amount of aldehydes produced from these nitrosamines increased with elongation of the alkyl chain, amounting to 10-30% of the compounds incubated, and the recovery in the incubation (total aldehyde + nitrosamine recovered) was found to be more than 90%, indicating that alpha-hydroxylation is the principal oxidative metabolic pathway of the nitrosamines in vitro. The microsomal alpha-hydroxylation was inhibited by dimethyl sulfoxide and the extent of the hydroxylation was shown to be positively correlated with the mutagenic potency of the nitrosamines. Based on the mutagenic behavior of NMBA tested on Salmonella typhimurium TA1535 and Escherichia coli WP2 hcr- and the extent of the formation of formaldehyde and butyraldehyde from NMBA in the presence of the induced microsomes and S9 mix, it was concluded that NMBA acts as both a methylating and a butylating agent.